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Alkaptonuria is a rare metabolic disease caused by a partial or total deﬁciency of homogentisic acid
oxidase, which results in excess homogentisic acid (HGA) levels. Homogentisic acid and its oxidation
products can accumulate in hyaline cartilage, tendons, and ligaments. A 55-year-old male was admitted
complaining of worsening chronic pain in his left knee. A radiographic evaluation showed tri-
compartmental end- stage osteoarthritis. A cemented total knee replacement was performed. At the 10-
year follow-up, he had returned to full activity, had no knee pain, and was very satisﬁed with the
outcome. No abnormality was observed in the femoral, tibial, or patellar components on radiography. We
believe that total knee replacement is a good option in a patient with marked degenerative arthritis
secondary to ochronotic arthritis.
© 2016 Publishing services by Elsevier B.V. on behalf of Turkish Association of Orthopaedics and
Traumatology. This is an open access article under the CC BY-NC-ND license (http://creativecommons.
org/licenses/by-nc-nd/4.0/).Alkaptonuria is a rare autosomal-recessive metabolic disease,
resulting from excess homogentisic acid (HGA) due to an autosomal
recessive mutation of the homogentisate 1,2-dioxygenase (HGO)
gene on chromosome 3.1e3 It affects one in 100,000 to 250,000
individuals, although there is evidence that certain populations
have a much higher incidence.3,4 It results from partial or total
deﬁciency of homogentisic acid oxidase, which is present in the
liver and kidneys. Homogentisic acid oxidase is responsible for the
turnover of HGA in phenylalanine and tyrosine catabolism.
Homogentisic acid and its oxidation products accumulate in hyaline
cartilage, tendons, ligaments, the sclera, skin, heart valves, the
cartilage of the nose and ears, renal tubule epithelial cells, pancreas,
and arteries.4e6
The diagnosis of alkaptonuria may be conﬁrmed by quantifying
homogentisic acid in urine. Currently, there is no speciﬁc treatment
for alkaptonuria. The treatment is symptomatic, and consists of
local heat, physiotherapy, analgesics, and external support. Surgical
treatment can include synovectomy, arthroscopic debridement, or
arthroplasty as indicated for the affected joint.4,7,8raoglu).
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c-nd/4.0/).This case report presents the long-term results of arthroplasty
for the treatment of ochronotic arthropathy.Case report
A 55-year-old male presented complaining of chronic knee pain
that had worsened over the previous 3 years. This had been treated
medically and with physiotherapy for the last year. The treatment
included anti-inﬂammatory medications, two injections with vis-
cosupplementation, and two intra-articular steroid injections, but
resulted in no sustained improvement. On physical examination,
the left knee was neutrally aligned. There was a mild effusion, with
tenderness over the medial and lateral joint lines. The range of
movement was from 0 of extension to 120 of ﬂexion; extension
was painless, while knee ﬂexion was painful over the terminal 40.
Therewas no laxity of the collateral or cruciate ligaments. The distal
neurovascular examination of the extremities was intact and
symmetric. Radiographically, the left knee showed degenerative
osteophytic changes and osteophytes in all compartments of both
knees, with narrowing and sclerosis of the medial joint space
(Fig. 1). The patient also had the darkly stained sclera and pinnae
characteristic of ochronosis (Fig. 2).
A cemented left total knee replacement was performed.
Degeneration was observed throughout the knee, with loss of
articular cartilage involving themedial and lateral compartments. AOrthopaedics and Traumatology. This is an open access article under the CC BY-NC-
Fig. 1. Preoperative radiographs showing osteoarthritic changes.
Fig. 2. Pigmentation of sclerae and skin of peri-orbital area.
Fig. 3. Macroscopic ﬁndings at surgery, showing black pigmentation in the synovium
and articular surfaces.
Fig. 4. Radiographs following total knee arthroplasty.
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(Fig. 3). The postoperative radiographs showed that the total knee
components were in good alignment and position (Fig. 4). The
patient progressed well postoperatively, maintaining a good range
of motion and achieving independent ambulation 4 weeks after
surgery. At the 10-year follow-up, the patient had returned to full
activities, reported no knee pain, and was very satisﬁed with the
outcome. No abnormality of the femoral, tibial, and patellar com-
ponents was observed in the plain x-rays taken 10 years post-
operatively (Fig. 5).Fig. 5. Anteroposterior and lateral radiograph of same knee at 10th year post-
operatively, with stable components.Discussion
There is no effective treatment to replace the deﬁcient enzyme
in ochronosis. Some treatment modalities are currently being
evaluated. Symptomatic treatment consists of non-steroidal anti-
inﬂammatory drugs (NSAIDs), intra-articular steroid injection, and
ascorbic acid. Treatment with high doses of ascorbic acid lowers the
HGA excreted in urine,3,4 but does not prevent the occurrence of
arthropathy. The surgical treatment options include arthroscopic
debridement, synovectomy, partial or total joint arthroplasty, and
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for ochronotic arthritis is limited to a few case reports with short
follow-up.12e17
Spencer et al performed arthroplasties for 11 joints in three
patients who had lower and upper extremity ochronotic degener-
ative joint disease and reported good results at the 12-year follow-
up.18
Arthroplasty is effective for treating severe arthritis of the knee
ascribable to ochronosis. We report an excellent outcomewith total
knee replacement in a patient with signiﬁcant degenerative
arthritis secondary to ochronotic arthritis.
Conclusion
This study demonstrates that total knee replacement has
excellent outcomes in a patient with signiﬁcant degenerative
arthritis secondary to ochronosis and joint replacement in alka-
ptonuric patients with ochronotic arthritis is associated with
prosthetic survival comparable to that found in patients with
primer osteoarthritis.
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